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(ST) M»o6p«rr9Htte o.thochtc* » c«ooo6tM» 
tipinMomemM KunpaMCHttvi At4op^ 
poaaHMOU tficMHOA kohohhw b ne^TBHUx « 

An^ioi qpMniieMtca »<|4«cn!mfOCT» »unp«»- 

n6MN« J|e^OpMPpO»8M«Ofl pttMAH*^? 

emu ftuOHNy tpyft e nwfiaww'iacicoft 
pHupyiomei^ rtiwBWd (flD. npwiOT b tpyou 

DOART €T»^^ RBpW«lHeM«^ fcOAOWMhl TpV^^ f. 

flr «AO/i^ •Mnp*^ /weMoro y^acTKa, npHsew 
VHiCtiiA cHw^y e«epx npn pafioneM AswmiwM 



^ottoft nr^oMMtimwHocm. ■ hwjwicjh. aph 
P36DT3X no MnKTan^HOHiy pcMOKiy o6cmh«x 

poa»HHoci obcaA^oa icanowHu. 

Hz w3o6pa3i;aHa KOMnOMOdca, ony- 
tueHHan B fi6caAHy)o kwohhy wMte B«opaB- 
AneMoro ynacTi^ft M COCTomUBA MS 
fiiAp8Bi«H'««CROfo pdCusMpMTena ■ W»e mar 
paBflHHecfcOft AopHMpyiotAoA roi>o»w< p icnan^- 
NQM A^«» »anoin«eMM ^mamc^^* 
rpaHcnopTMOfl MMiOHHM Tpy6 H K/ianaHOM Aflfl 
c/iH0« pnwKoqm Tpv€ npH ncM^^Me <OMno- 
Moaiut Its CHeaxHiibi; Ha ♦nr.a - pa6oTB ♦op- 
MMpyiouieA rofioaicM » aunpaa/i^eMOM 
ynacm: na 4»ir.3 - paapw ijwpwpyiomaft 
ro/ioami. 



Cno6Q9 awnpaa^ieHKw Aa^opMHpoaaMMOft 
oCcaAKQ^ KonoHHM ncymecTanaiOT oiaAviO' 
lOHM oGpaaoKi. 

CnycKaiOT k aunpawaaMOH^ yiacTKy a 
KoaoHHy TpyC 3 c ^pMwpyioine^ faioacop 2. 
noAtivr a WMiPHMy TpyC 3 jkowhoct^ ooa pa^o- 
Mm AaBnetmeM ii4tpgioBo;^T nepeMuieHMo 
KBAONtfM tw8 3 Wab aunpaannaHorp yNacr- 
«a a npouecM pafiodero uhxiu. npK^eM paco- 
HMa OHW npowaaPWT craAHftno. a na ica^ow 
tTAA^m nppiiaaCAaT nepeHeiaeKMa KOiioHHM 
Tpy6 aACMib awnpaaiwoworo >m8CTRB CMnay 
aaepx npu paCOMaM AaaiieHMH a f iwipaaaw^ 
c«oA ♦opHi»py«o«W>» roJioaiw. 

CnocoS ocyuteeraiiaiOT CiieAyioiMMM oGpa" 

aoM. 

OecaA^aa i^JWioHtta AMaMorpoM 146 mm c 

tO/lUVMHOft CTBHISW 10 HM CMflT* Ma r/iyBwMC 

1200 H. Matepnan otc^BMo^ <c/»o«hu cra/i^ 
rpynmrfnpoHHocT*iA{<»i»-S500«rc/cM .0, - 

- 38QQKrc/c9^). UJa6noMOM AwaMCfpoM 124 
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KCMioHKO Ha rny^Ht \20Q m. naiir<HAH aoCM- 
Ky - luaSnOH ne npoxdAKr. UJa6iw>H w^mu^t- 
poM 118 MM npgxoAMT. ^KoctkhA raOapMT 

AAaT 116 MM. 

YcraHOvwiM pm$n!^WMBHm cerropoa 4 

My iu*aHeTpy o(k:aAMoA KonoHMfei or iviaMtps 
1 16 MM AO A^aMeTpa 126 mm. 

ct>opMMpyiouiaR roiiom» 2. HacrpOdHHa^ 

UIHpCMHOM COeVO«NllM, CO0TBeTCTOnO4UUA HO' 
MHHMMlOMy XHiaHOTiyy oQCCAHOft KOAOrtMbl. 

Onp4AeiiA»T ycMJiiM. coaASMtMU^ ^c*^ 
TOP8MM 4^pMiipyioii40A nxROM* ri9 »HyTpaM* 

H>A AM4M0TP oOCVANQA 

Pii^ 3.14 -7.1 10- W*2fl8aOier. 

rAcD-7,1 CMr BHytpOHHIf* AiVMTp PW«- 

L ^ 10 CM - Awna peowiomft yiMOTHit- 

P ^ 120 icrc/cM* " pafioHeo m96wto4ho« 

ACHHM taWHsecito* wpawaapMCTHioft. 

Ofipci ABAMOT meffWHoe AiaaiieHm. eoua- 
ftaofiM GAKTopaM^ itmoaioi 2* no myvptNM^ 
My A«i«M«?py o6c«AHO0 mnotiM; 



26800 



= 14lOicfc/cM*t 



t • 0,6 CM - AHHHa voHTaiora .cerropo*. 

ToicMM o6p8dOM. iPfiawM A»B/wtme. co- 
siAaaaeMoe cecropatmi no awyrp^iwcHy ah»^ 
Merpy oOcaAHoA hohohiim. cQcraaJwer AO 
40% Or. ^ = 

noAAepxHoam i rofiomeo 2 p36oMC| i49eir 
TOHHoe A»w»wiie. paBMOc 120 ot/cm . TR»iyt 
f iDAveMHPueOM rpyCw 2 M6PX 'i« eoaopuwiOT 
oeptuft ppoxQA ^pMMpyiomeA ro/iOftROil mo* 
pes c»««rw« ysacTOK 1 oGcdAHofi RonoHW»i, 
co3Aa«9ii Ha oGcaAMyiD KOAonny itoHTaxTMMe 
w ocottMi HarpysrM. 



Aa/we. c6p3CM« A»avi©H*«e ao ny/w. ony- 
cxaior icOMnoHo»«y c i^pMMpyiou4a« f Oiio»«oft 
2 km;«o tMaroro yMdCTica 1 « cooapui^ioT ato- 
po«i npoxoA cooraercTBeMMo Taue tpetwA 
6 npcxoA CMMiy aaapn, 4>«KCMpy« oo niAP**"**- 
HOCicOMy UMAttjeaTopy eeca (rMB) oceaue na- 

rteiivHeHHweoceoMO Narpyaiot ceeAwu b 

Ta6tlM<H|0. 

to AHaffiAStipyfi ocoBwe narpysjcH. aiMcMaiQT. 
HTO tiocno BToporo npoxoAa ohm cHuawiMCb 
fa no epaBHeHwio c napawM. a ooeae 
Tper^ero npOKOA3 ^Ma35%. 

Oahaxo, Hr*HMaA napB:4<* npoxoA. momho 

1Q coai»MrwiiaOMTOHHoeAaBiMiHM« arwApaai^t^ 
seCiCoajlKipMMpyioaioA rojioaica m eon^tue 120 
Kfc/CKT 3to oipaBwtca na bcaiwhhb atoHw- 
Ti«Mx •! OCCawK Harpya«a)'. Ohw aoapacryi. 
CnBA0 M BoapacWMM oceeoiA narpyaM no 

20 rviB, Henb» AO«ycitafTir. *ito6m ce mwrnna 
npeawcMfia 300 icH aononHwtenfcMO % aacy 
TpyC MB'iroToqfcrt bwyttc^a «oMnoHoai» c W 
MHpyiM^ roTOBicoA. tax ao^HMKaer 
ov«B6HOcrv nopviaa Tiry& 

2S . Scjiw ooaaaa norpy^nta nfmSfmMaem r 
arpfl aoAiMMfie; naoexoA^MO cHMSMTi* vfSOkt- 
TomiOB WWiaMwc aowcocrw a ro/nm^e 2 o npc- 
or IS^fc Or M npQA0«3ici»TV opoTWiQKy 
CHMsy asepot Hopaa CMfltwfli y«<ocTOK, 

30 CmoKenne ocaawXHarpyaoK np*i noBTop- 
Hwx npovonBQc rorooM* 2 cBMAOveahCivyar o 
TOM, Hto CMBTua o6ca^umft KDjiOHHM ycTpawfl- 
«tc«. iipoaoAMHOcn» iio kqbohhc aoccranaa- 
UMaamcit 

as OopMy/ianaoSpaTBHita 

Cnoco6»«opaaneM««A^*opMHpoBaHHoft 
cy6caAHoCi KOttOHHw, eK/iioua>au)MA enycc < aw- 
npoBiuiOMOMy ywncy TpaHcnoprKoft koaom- 
HM TpyO c rmppBuatyfiwxiM pacumpHToneM, 
40 no«8*iy o Tpyflu acKBiosctM noA P»6oM^ 
A9i«MM M ne pa w a m a iW Ma koaommi* Tpy6 ^onh 
aiiwpaai m tM i OiO y n acTtc a a npoueece paOoMoro 
mnmoTiivmaiotUMAca tom.wto.cuchwo 
* noalitiieHHa a^aitriiaHacTM BunpaaAckiw 
4S AO^pMMpoaaitNOA o6caAH0^ «^om>MKij. a Ka- 
HCCTBO n^ipaamiHBCKora pacumpHTBAa mc* 
nojii»syKjr ngipaartimcicyi^ AopHwpyiomyio 
ronoaiey. npvmM po6p«tft hvmui nponvwrf 
craAP^MiOt a na xaaic^pfl ctbaw npoH3©oA»T 
60 nepcMeoieHiie aoaoNHv tpy6 bap^^ awflp^o- 
ABOMoro yMaem cHusy aaepx npw paBo«M 
AawieMMii a fHAPaoAWiecicoa A^pHMpyiomaM 
fOaoava. 
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lAiMMMaiikKua ^ftkwa yeiuuM, kH, nocflft npqxQA^ 


l-ro 


2-fO 


3-ro 


1220-1190 


15S 


130 


100 
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Planning Institute of Well Casing and 
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Petrov, S. V. Vinogradov, and S. M. 
Nikitin 
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(56) USSR Inventor's Certificate No. 
311908, cl. E 21 B 29/00 (1976). 

USSR Inventor's Certificate No. 
488000, cl. E 21 B 29/10 (1972). 

(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydrauUc coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened fi^om the bottom up, at the 
woridng pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid fi-om the pipes when the 
assembly is lifted fi-om the well. Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm vrith wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (©[illegible subscript] = 6500 
kgfi'an^, oy = 3800 kgCon^). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14-7.1 • 10- 120 = 26800 kg 

where Z) = 7 . 1 cm is the inner diameter of the rubber packing ring under the sectors; 
Z = 10 cm is the length of the rubber packing ring; 

P = 120 kgfi^cm^ is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
;r-DM-/~ 314120.5" 

= 1410kgfi^cm2, 

where A/i = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 

up to 40% Oy. 

Maintaining a working excess pressure in head 2 equal to 120 kgfi^cm^, it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 



1677248 
4 



Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgfi^cm^ may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% Cy and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns S and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1 190 


155 


130 


100 



[see Russian original for figure] [see Rusnan original for figure] 



Fig. 1 Fig. 2 
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